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(54) CONTROL DEVICE AND CONTROL METHOD FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve timing 
control device for an internal combustion engine capable 
of reducing the amount of fuel adhered to an air suction 
tube after engine stop. 

SOLUTION: A practical condition is judged from an 
operation region in the steps 100 to 120. After ignition is 
turned off, the opening timing of a suction valve is 
advanced to BTDC20 0 CA at a step 130, and the 
closing timing of an exhaust valve is retarded to 
ATDC20 0 CA. By controlling the timing of the suction 
and exhaust valves as described above, the amount of 
fuel adhered to a suction air passage can be reduced. 
Particularly, when the start after that is a cold one 
before catalyst activation, since the amount of fuel 
adhered to the suction air passage is reduced, an HC 
gas can be prevented from being directly discharged, and 
thus emission can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adjustable valve timing device for driving either [ at least ] the intake valve which 
opens and closes the inhalation-of-air path and flueway leading to an internal combustion engine's 
combustion chamber, respectively, or an exhaust air bulb, and setting bulb closing motion timing as 
arbitration, An ignition signal detection means to detect that the ignition switch for stopping an 
internal combustion engine was turned off, A pumping valve timing setting means to set up one [ at 
least ] bulb closing motion timing of said intake valve and said exhaust air bulb, It is prepared in said 
flueway and has a catalyst for purifying the exhaust gas discharged by the internal combustion 
engine. Said pumping valve timing setting means With an ignition signal detection means The 
control unit for internal combustion engines characterized by setting it as the predetermined bulb 
closing motion timing which can reduce the fuel which will adhere one [ at least ] bulb closing 
motion timing of said intake valve and said exhaust air bulb to an internal combustion engine's inlet 
pipe if it is detected that the ignition switch was turned off. 

[Claim 2] Said predetermined timing is a control unit for internal combustion engines according to 
claim 1 with which open timing of said intake valve is characterized by being the timing by the side 
of a tooth lead angle rather than a top dead center. 

[Claim 3] Said predetermined timing is a control unit for internal combustion engines according to 
claim 1 to 2 with which closed timing of said exhaust air bulb is characterized by being the timing by 
the side of a lag rather than a top dead center. 

[Claim 4] The fuel injection valve which injects a fuel within inhalation of air, and the ignition plug 
for burning the fuel injected by said fuel injection valve in said combustion chamber, When it is 
detected that the ignition switch was turned off by said ignition signal detection means, the fuel oil 
consumption by said fuel injection valve The 1st predetermined period, A fuel-oil-consumption 
setting means to set it as fuel oil consumption smaller than the fuel oil consumption at the time of 
idle operation, The control unit for internal combustion engines of any one publication of claim 1 
characterized by having the ignition control means which carries out predetermined period control of 
the ignition to which it will be carried out with said ignition plug if it is detected that said ignition 
switch was turned off thru/or claim 3. 

[Claim 5] Said ignition control means is a control unit for internal combustion engines according to 
claim 4 characterized by controlling an ignition plug by multiplex ignition at said 1st predetermined 
period. 

[Claim 6] The control unit for internal combustion engines of any one publication of claim 1 
characterized by having the throttle- valve control means which controls said throttle-valve opening 
to reduce the throttle valve for controlling the inhalation air content inhaled by the internal 
combustion engine, and the fuel which will adhere to an internal combustion engine's inlet pipe if it 
is detected that the ignition switch was turned off by said ignition signal detection means thru/or 
claim 5. 

[Claim 7] Said throttle-valve control means is a control unit for internal combustion engines 
according to claim 4 to 5 characterized by setting the 2nd predetermined period throttle valve as 
throttle opening smaller than the throttle opening of said 1st predetermined period after said 1st 
predetermined period expires. 

[Claim 8] Said throttle-valve control means is a control unit for internal combustion engines 
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according to claim 7 characterized by setting the 3rd predetermined period throttle valve as bigger 
throttle opening than the throttle valve of said 1st predetermined period after said 2nd predetermined 
period expires. 

[Claim 9] Said pumping valve timing setting means is a control unit for internal combustion engines 
according to claim 6 to 7 characterized by setting up the amount of overlap more than the specified 
quantity by adjusting one [ at least ] bulb closing motion timing of said 2nd predetermined period, 
said intake valve, and said exhaust air bulb. 

[Claim 10] Said pumping valve timing setting means is a control unit for internal combustion 
engines according to claim 8 characterized by setting the timing of said intake valve and said exhaust 
air bulb as the bulb closing motion timing suitable for next starting, after said 3rd predetermined 
period expires. 

[Claim 1 1] The adjustable valve timing device for driving either [ at least ] the intake valve which 
opens and closes the inhalation-of-air path and flueway leading to an internal combustion engine's 
combustion chamber, respectively, or an exhaust air bulb, and setting valve timing as arbitration, In 
the control approach of the internal combustion engine having the catalyst for adsorbing and/or 
purifying the exhaust gas which is formed in said flueway and discharged by the internal combustion 
engine The 1st step which detects that the ignition switch for stopping an internal combustion engine 
was turned off, After it was detected that said ignition switch was turned off, It is the control 
approach of the description and an internal combustion engine about having the 2nd step set as the 
predetermined bulb closing motion timing which reduces the fuel which adheres one [ at least ] bulb 
closing motion timing of said intake valve and said exhaust air bulb to an internal combustion 
engine's inlet pipe. 

[Claim 12] The control approach of the internal combustion engine according to claim 1 1 
characterized by having the 3rd step which continues the control which lights a supply fuel while 
continuing fuel injection with fuel oil consumption smaller than the 1st predetermined period and the 
fuel oil consumption before an ignition switch is turned off, after it is detected that the ignition 
switch was turned off. 

[Claim 13] The control approach of the internal combustion engine according to claim 12 
characterized by having the 4th step which sets the opening of the throttle valve prepared in said 1st 
predetermined period and said inhalation-of-air path after it was detected that the ignition switch was 
turned off as the opening at the time of idle operation of an internal combustion engine. 
[Claim 14] After said 1st predetermined period progress, the 2nd predetermined period, the control 
approach of the internal combustion engine according to claim 13 characterized by having the 5th 
step which sets the opening of said throttle valve as opening smaller than the opening at the time of 
idle operation. 

[Claim 15] After said 2nd predetermined period progress, the 3rd predetermined period, the control 
approach of the internal combustion engine according to claim 14 characterized by having the 6th 
step which sets the opening of said throttle valve as larger opening than the opening at the time of 
idle operation. 

[Claim 16] The control approach of the internal combustion engine according to claim 15 
characterized by setting the opening of said throttle valve as whenever [ throttle valve-opening / at 
the time of internal combustion engine starting ] while setting the bulb closing motion timing of said 
intake valve and said exhaust air bulb as the bulb closing motion timing at the time of internal 
combustion engine starting after said 3rd predetermined period progress. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit for internal combustion engines 

equipped with an adjustable valve timing device. 

[0002] 

[Description of the Prior Art] From the former, according to engine operational status, the rotation 
phase of a cam shaft is changed and the valve timing control unit which brings forward or delays 
closing motion timing of a bulb is known. By the way, in the internal combustion engine which 
injects a fuel not only to the internal combustion engine having a valve timing device but to an inlet 
pipe, the fuel injected by the fuel injection valve carries out specified quantity adhesion at an inlet 
pipe. In the operational status of a stationary, since the amount in which some of fuels which 
volatilize from the adhering fuel, and fuels injected from the fuel injection valve newly adhere to an 
inlet pipe hangs and suits, an air- fuel ratio is not confused. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a driver turns off an ignition switch in order 
to suspend an engine, the fuel adhering to an inlet pipe will remain as it is within inhalation of air. 
Since in addition to the fuel injected by the fuel injection valve the inhalation of air also of the fuel 
which remained within inhalation of air will be carried out to a combustion chamber and combustion 
will be performed in the condition of this as if next starting is performed, there is a possibility of 
generating an air- fuel ratio becoming rich and a lot of HC Especially, at the time of starting between 
the colds, a catalyst does not carry out activity, but HC will be discharged by atmospheric air, 
without being purified with a catalyst. 

[0004] So, in this invention, it aims at offering the control unit for internal combustion engines 
which can reduce the adhesion fuel adhering to an inlet pipe after an internal combustion engine halt. 

[0005] 

It is [technical problem Means] 0 fa****** sake According to invention of claim 1, in the control 
device for internal combustion engines, a pumping valve timing setting means will be set as the 
predetermined bulb closing motion timing which can reduce the fuel which adheres one [ at least ] 
timing of an intake valve and an exhaust air bulb to an internal combustion engine's inlet pipe, if it is 
detected that the ignition switch was turned off by the ignition signal detection means. 
[0006] Since HC gas does not occur in large quantities in the condition since it controls like **** by 
this after ignition is turned off, before it can reduce the fuel quantity adhering to an inlet pipe and a 
catalyst carries out activity at the time of next starting, it can control that HC gas is discharged by 
atmospheric air. 

[0007] In addition, an inhalation-of-air adjustable valve timing device adjustable only in the closing 
motion timing of an intake valve is sufficient as the adjustable valve timing device using this 
invention, and an adjustable exhaust air adjustable valve timing device is sufficient only as the 
closing motion timing of an exhaust air bulb. Of course, the pumping adjustable valve timing device 
which combined both is sufficient. Moreover, a three way component catalyst is sufficient as a 
catalyst given in a claim, and HC adsorption catalyst is [ that what is necessary is just what has 
adsorption, occlusion, and/or the capacity to purify for HC gas ] sufficient as it. Furthermore, as a 
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valve timing device of this invention, it is setting the amount of lifts as adjustable, and that by which 
bulb closing motion timing is changed may be applied, and what sets up freely the amount of lifts 
and bulb closing motion timing may be applied. 

[0008] According to invention of claim 2, in the control device for internal combustion engines 
according to claim 1, after an ignition switch is turned off, the open timing of an intake valve is set 
as the timing by the side of a tooth lead angle rather than a top dead center. 

[0009] Thereby, when the open timing of an intake valve is set to a tooth-lead-angle side rather than 
the closed timing of an exhaust air bulb, the overlap an intake valve and whose exhaust air bulb are 
in an open condition at coincidence may arise. Since the intake valve is open when an internal 
combustion engine's piston pushes that the stage which especially overlap produces is a tooth-lead- 
angle side from the top dead center like an inhalation-of-air line and it goes up, combustion gas is 
blown back by the inlet pipe. For adsorption, occlusion, and/or the catalyst that can be purified, since 
it is purified, the fuel which the combustion gas blown back could evaporate the fuel adhering to an 
inlet pipe as compared with inhalation air for the elevated temperature, and evaporated can control 
adsorption, occlusion, and/or being discharged by atmospheric air for HC gas. 
[0010] According to invention of claim 3, in the control device for internal combustion engines 
according to claim 1 to 2, after an ignition switch is turned off, the closed timing of an exhaust air 
bulb is set as the timing by the side of a lag rather than a top dead center. 

[001 1] Thereby, when the closed timing of an exhaust air bulb is set to a lag side rather than the open 
timing of an intake valve, the amount of overlap an intake valve and whose exhaust air bulb are in an 
open condition at coincidence may arise. The combustion gas by which the stage which especially 
overlap produces was discharged to the exhaust pipe side as it is a lag side from the top dead center 
like an inhalation-of-air line will be blown back within inhalation of air. Since the combustion gas 
blown back within inhalation of air is an elevated temperature, it can evaporate the adhesion fuel 
which adheres within inhalation of air, and can reduce an adhesion fuel. 

[0012] According to invention of claim 4, in the control device for internal combustion engines of 
any one publication of claim 1 thru/or claim 3, after it is detected that the ignition switch was turned 
off, the fuel oil consumption which the 1st predetermined period and a fuel injection valve inject is 
set as fuel oil consumption smaller than the fuel oil consumption at the time of idle operation. 
Moreover, after it is detected that the ignition switch was turned off, it controls ignition by the 
predetermined period and the ignition plug. According to invention of claim 5 at this time, in the 
control unit for internal combustion engines according to claim 4, multiplex ignition performs 
control of ignition. 

[0013] Since this controls the fuel quantity to inject by small quantity rather than the time of idle 
operation and ignition control is carried out in that case, while the fuel quantity adhering to an inlet 
pipe can be reduced, a unburnt gas can be reduced because after the 1st predetermined period 
termination performs ignition control. Furthermore, since the unburnt gas which remains to a 
combustion chamber can be completely burned by carrying out ignition control by multiplex 
ignition, it can prevent that HC gas occurs also in the condition before a catalyst carries out activity 
at the time of next starting, and can prevent that HC gas is discharged by atmospheric air. 
[0014] In addition, since he wants to burn also at the lowest in the condition with little 1-time or 
more fuel oil consumption per 1 cylinder, respectively when applying invention in connection with 
claim 4 thru/or claim 5 to the engine of four-cycle two or more gas columns which perform fuel 
injection for every gas column, the 1st predetermined period has the good multiple of for example, 
720-degreeCA. However, when fuel oil consumption burns in few condition to no gas columns, it 
does not restrict to this. 

[0015] Moreover, a fixed value is sufficient as the setting approach of fuel oil consumption, and it 
may control an air- fuel ratio to 15 or more Lean air- fuel ratios using feedback control etc. 
[0016] According to invention of claim 6, in the control device for internal combustion engines of 
any one publication of claim 1 thru/or claim 5, if it is detected that the ignition switch was turned off, 
it will control a throttle valve by the throttle control means. 

[0017] Thereby, since an inhalation air content can be adjusted, the fuel adhering to an inlet pipe can 

be reduced more by combining with the overlap timing of a valve timing device. 

[0018] According to invention of claim 7, in the control device for internal combustion engines 
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according to claim 4 to 5, a throttle- valve control means sets the 2nd predetermined period throttle 
valve as throttle opening smaller than the throttle opening of the 1st predetermined period, after the 
1st predetermined period expires. 

[0019] This sets a throttle valve as throttle opening smaller than the throttle opening of the 1st 
predetermined period at the 2nd predetermined period after combustion was performed at the 1st 
predetermined period. Since a throttle valve is set as small opening, an inhalation air content can 
decrease, the pressure within inhalation of air can be decreased, and the fuel adhering to an inlet pipe 
can be evaporated. Furthermore, since throttle opening is smaller than an idle, and the area which 
inhalation air passes becomes extremely small, a swirl or a tumble flow occurs. Since a swirl style or 
a tumble flow fully stirs the fuel supplied to a combustion chamber, it can promote combustion and 
can reduce discharge of a unburnt gas. Moreover, since the pressure of inhalation of air can be 
sharply reduced when throttle opening is made into a close by-pass bulb completely, the adhesion 
fuel of an inlet pipe can be evaporated with low voltage. 

[0020] In addition, respectively, since he wants to perform above-mentioned control once or more 
per 1 cylinder also at the lowest, the 2nd predetermined period has the multiple of for example, 720- 
degreeCA good when applying invention in connection with this claim to the engine of four-cycle 
two or more gas columns which perform fuel injection for every gas column. However, when 
performing above-mentioned control to no gas columns, it does not restrict to this. 
[0021] According to invention of claim 8, in the control device for internal combustion engines 
according to claim 7, after the 2nd predetermined period expires, the 3rd predetermined period 
throttle valve is set as larger throttle opening than the throttle opening of the 1st predetermined 
period. 

[0022] Thereby, since an inhalation air content can be made to increase, the gas which evaporated 
from the adhesion fuel which remains to combustion gas or an inlet pipe can be made to scavenge. 
[0023] In addition, when applying invention in connection with this claim to the engine of four-cycle 
two or more gas columns which perform fuel injection for every gas column, since he wants to 
perform above-mentioned control once or more per 1 cylinder also at the lowest, the 3rd 
predetermined period can have the good multiple of for example, 720-degreeCA, and the gas which 
evaporated in this case from the adhesion fuel within [ each ] inhalation of air to each gas column 
can be scavenged certainly, respectively. However, when performing above-mentioned control to no 
gas columns, it does not restrict to this. 

[0024] According to invention of claim 9, in the control device for internal combustion engines 
according to claim 6 to 8, a pumping bulb setting means sets up the amount of overlap more than the 
specified quantity by adjusting one [ at least ] timing of the 2nd predetermined period, an intake 
valve, and said exhaust air bulb. 

[0025] When a throttle valve is energized at a closing side and the pressure within inhalation of air is 
reduced by this, evaporation of the fuel adhering to an inlet pipe can be promoted by carrying out the 
amount of overlap more than the specified quantity. 

[0026] After the 3rd predetermined period expires in the control device for internal combustion 
engines according to claim 8 according to invention of claim 10, a pumping bulb setting means is set 
as the phase which was suitable for next starting in the intake valve and the exhaust air bulb. 
[0027] Since the timing of an intake valve and an exhaust air bulb can be set as the phase suitable for 
starting by this, it can prevent that next starting goes wrong. 

[0028] It is prepared in the adjustable valve timing device for according to invention of claim 1 1, 
driving either [ at least ] the intake valve which opens and closes the inhalation-of-air path and 
flueway leading to an internal combustion engine's combustion chamber, respectively, or an exhaust 
air bulb, and setting valve timing as arbitration, and said flueway. In the control approach of the 
internal combustion engine having the catalyst for adsorbing and/or purifying the exhaust gas 
discharged by the internal combustion engine The 1st step which detects that the ignition switch was 
turned off, After it is detected that the ignition switch was turned off, it is equipped with the 2nd step 
set as the predetermined bulb closing motion timing which reduces the fuel which adheres one [ at 
least ] bulb closing motion timing of said intake valve and said exhaust air bulb to an internal 
combustion engine's inlet pipe. 

[0029] Since the fuel quantity which adheres within inhalation of air can be reduced by this, even if 
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occlusion and the catalyst adsorbed and/or purified have not reached an active state in HC gas at the 
time of starting on and after next time, HC gas discharged since there is little fuel quantity which has 
adhered within inhalation of air can be reduced. 

[0030] After it is detected in the control approach of an internal combustion engine according to 
claim 1 1 that the ignition switch was turned off, while continuing fuel injection with fuel oil 
consumption smaller than the 1st predetermined period and the fuel oil consumption before an 
ignition switch is turned off according to invention of claim 12, it has the 3rd step which continues 
the control which lights a supply fuel. 

[0031] The fuel which adheres to an inlet pipe since it can burn by this with fuel oil consumption 
smaller than the fuel oil consumption before an ignition switch is turned off can be reduced, and 
when it is starting on and after next time, even if occlusion and the catalyst adsorbed and/or purified 
have not reached an active state in HC gas, HC gas discharged since there is little fuel quantity 
which has adhered within inhalation of air can be reduced. 

[0032] According to invention of claim 13, in the control approach of an internal combustion engine 
according to claim 12, after it is detected that the ignition switch was turned off, it is equipped with 
the 4th step which sets the 1st predetermined period and the opening of the throttle valve prepared in 
the inhalation-of-air path as the opening at the time of idle operation of an internal combustion 
engine. 

[0033] Since a predetermined inhalation air content can be secured in case this controls by fuel oil 
consumption smaller than ignition-off before, a fuel can be burned in the Lean air- fuel ratio 
condition, and a unburnt gas can be reduced. 

[0034] According to invention of claim 14, in the control approach of an internal combustion engine 
according to claim 13, it has the 5th step which sets the 2nd predetermined period and the opening of 
a throttle valve as opening smaller than the opening at the time of idle operation after the 1st 
predetermined period progress. 

[0035] Thereby, a throttle valve can make the pressure within inhalation of air small by being set as 
opening smaller than the throttle opening at the time of idle operation. Evaporation of the fuel which 
adheres within inhalation of air can be promoted because the pressure within inhalation of air 
becomes low voltage, and when it is starting on and after next time, even if occlusion and the 
catalyst adsorbed and/or purified have not reached an active state in HC gas, HC gas discharged 
since there is little fuel quantity which has adhered within inhalation of air can be reduced. 
Moreover, since the opening of a throttle valve is small, a swirl or a tumble flow can be generated by 
being in the condition of taking up an inhalation-of-air path. Since the fuel supplied to a combustion 
chamber because a swirl or a tumble flow occurs can be stirred in a combustion chamber, a unburnt 
gas can be reduced. 

[0036] according to invention of claim 15 — the control approach of an internal combustion engine 
according to claim 14 — setting — after the 2nd predetermined period progress, the 3rd predetermined 
period, and a throttle valve — since an inhalation air content can be made to increase, the gas which 
evaporated from the adhesion fuel which remains to combustion gas or an inlet pipe can be made to 
scavenge by this 

[0037] In the control approach of an internal combustion engine according to claim 15, after the 3rd 
predetermined period progress, while setting the bulb closing motion timing of an intake valve and 
an exhaust air bulb as the bulb closing motion timing at the time of internal combustion engine 
starting, according to invention of claim 16, the opening of a throttle valve is set as whenever 
[ throttle valve-opening / at the time of internal combustion engine starting ]. 
[0038] Thereby, an internal combustion engine's starting mistake can be prevented at the time of 
starting on and after next time. 
[0039] 

[Embodiment of the Invention] The example in the gestalt of the operation which materialized an 
internal combustion engine's valve timing control device in each above-mentioned invention to the 
gasoline engine hereafter is explained to a detail based on drawing 1 - drawing 6 . 
[0040] Drawing 1 is the outline block diagram showing an internal combustion engine's valve timing 
control unit in this example. The engine 1 as an internal combustion engine which consists of two or 
more cylinders is equipped with the piston 3 prepared possible [ vertical movement ] in the cylinder 
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2 of each of that gas column, and the piston 3 bottom serves as a combustion chamber 4. The 
ignition plug 5 is formed in each combustion chamber 4, respectively. Moreover, through suction- 
port 6a and exhaust air port 7a, the inhalation-of-air path 6 and a flueway 7 are open for free passage 
in each combustion chamber 4, respectively, and are established in it. The three way component 
catalyst 19 which can purify HC gas is arranged in the lower stream of a river of a flueway 7. In 
addition, that what is necessary is just adsorption or the catalyst which can carry out occlusion, HC 
adsorption catalyst is sufficient as the catalyst arranged in the lower stream of a river of a flueway 7, 
and not only the three way component catalyst 19 but HC gas may be arranged, combining these 
catalysts two or more. And the intake valve 8 and the exhaust air bulb 9 for closing motion are 
prepared in suction-port 6a and exhaust air port 7a, respectively. These intake valves 8 and the 
exhaust air bulb 9 are driven by rotation of the inspired air flow path cam shaft 10 and the exhaust 
side cam shaft 1 1 . Moreover, the inspired air flow path timing pulley 12 and the exhaust side timing 
pulley 13 are formed in the end of each cam shafts 10 and 11, respectively. Furthermore, drive 
connection of each timing pulleys 12 and 13 is carried out through the timing belt 14 at the 
crankshaft which is not illustrated. 

[0041] Therefore, at the time of operation of an engine 1, the rotational motion force is transmitted to 
each cam shafts 10 and 1 1 through a timing belt 14 and each timing pulleys 12 and 13 from a 
crankshaft, and the closing motion drive of an intake valve 8 and the exhaust air bulb 9 is carried out 
by rotation of each cam shafts 10 and 11. Moreover, as for an inhalation-of-air line, synchronizing 
with rotation of a crankshaft, a compression stroke and an explosion line drive these intake valves 8 
and the exhaust air bulb 9 to predetermined closing motion timing synchronizing with a series of 
about four lines like an exhaust air line. Moreover, near the suction-port 6a for every gas column, the 
injector 16 for fuel injection is formed, respectively. 

[0042] The throttle valve 17 by which closing motion control is electrically carried out in the middle 
of the inhalation-of-air path 6 based on actuation of the accelerator pedal which is not illustrated is 
formed. And it is adjusted by opening and closing this throttle valve 17, the amount of incorporation, 
i.e., the inhalation air content, of the open air to the inhalation-of-air path 6. Moreover, the surge 
tank 18 for making inhalation-of-air pulsation graduate is formed in the downstream of the throttle 
valve 17. Moreover, near the throttle valve 17, the throttle sensor 74 for detecting the throttle 
opening TA is formed. Furthermore, the coolant temperature sensor 75 for detecting the temperature 
(cooling water temperature) THW of the cooling water is formed in the engine 1 . 
[0043] The ignition signal distributed with the distributor 21 is impressed to each point fire plug 5. 
Rota which connects with the exhaust side cam shaft 1 1 , and is rotated synchronizing with rotation 
of a crankshaft and which is not illustrated is built in the distributor 21. The rotational-speed sensor 
76 for detecting the rotational speed (engine speed per minute) Ne of an engine 1 from rotation of the 
Rota is attached in the distributor 21. Moreover, the gas column distinction sensor 77 for similarly 
detecting the crank angle criteria location GP of an engine 1 at a predetermined rate according to 
rotation of Rota is attached in the distributor 21. In this example, a crank angle is detected by the 
rotational-speed sensor 76 at a rate of 30-degreeCA per one pulse as what a crankshaft rotates two 
times to a series of about four lines of an engine 1. Moreover, a crank angle is detected by the gas 
column distinction sensor 77 at a rate of 360-degreeCA per one pulse. 

[0044] It combines and adjustable valve timing device 25b of an exhaust side is similarly prepared 
for adjustable valve timing device 25a of the inspired air flow path driven with oil pressure as a fluid 
pressure actuation type to the inspired air flow path timing pulley 12 in order to make adjustable 
closing motion timing of an intake valve 8 in the exhaust side timing pulley 13 in this example. 
[0045] The oil pan mechanism 28 and the oil pump 29 constitute the engine lubrication system of 
this example. An oil pump 29 pumps up the oil of an oil pan mechanism 28, and the pumped-up oil 
flows into an oilway 90 through an oil filter 30. The oil which flowed is controlled to energize 
adjustable valve timing device 25a of an inspired air flow path to a tooth-lead-angle and lag side by 
oil control-valve 56a. Moreover, the oilway 90 has branched, and it is controlled so that the oil which 
flowed energizes adjustable valve timing device 25b of an exhaust side to a tooth-lead-angle and lag 
side by oil control-valve 56b like adjustable valve timing device 25a of an inspired air flow path. 
[0046] oil control-valve 56a and 56b — respectively — the electromagnetism of a solenoid type — it is 
a drive valve and the duty ratio of the electrical potential difference to impress determines the 
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amount of spools. They are a tooth lead angle or the configuration which can carry out a lag about 
adjustable valve timing device 25a and 25b in changing the amount of spools of oil control-valve 56a 
and 56b. The oil pressure control valve known conventionally may be used for this oil control-valve 
56a and 56b. In addition, detailed explanation of an oil control valve is omitted. 
[0047] Moreover, adjustable valve timing device 25a and 25b are a tooth lead angle and a 
configuration which carries out a lag about adjustable valve timing device 25a and 25b by 
impressing the oil pressure which is equipped with the vane which is not illustrated and energizes a 
vane to a tooth-lead-angle side and lag side. In addition, not only the adjustable valve timing device 
of a vane type known conventionally but the helical type adjustable valve timing device known from 
before may be used, moreover, the thing which can set up the closing motion timing of a bulb by 
setting the amount of lifts as adjustable — you may use — electromagnetism — what can set up valve 
timing and the amount of lifts freely by drive may be used. In addition, detailed explanation of a 
valve timing device is omitted. 

[0048] Inhalation of air, exhaust air valve timing device 25a, arid 25b are electrically connected to 
ECU80, and a tooth lead angle, or oil control-valve 56a and 56b for carrying out a lag controls the 
amount of spools of oil control-valve 56a and 56b. 

[0049] Drawing 2 shows the configuration of ECU80. The outline configuration of ECU80 is 
explained according to drawing 2 . As for ECU80, cam angle-of-rotation sensor 78a, 78b, and the 
oil-temperature sensor 79 are connected, respectively. ECU80 carries out drive control of oil control- 
valve 56a and [ each injector 16, an ignitor 22, and ] the 56b suitably based on the output signal from 
each [ these ] sensor 74 thru/or 79 grades. Next, the electric configuration in connection with ECU80 
is explained. ECU80 is equipped with the backup RAM84 grade for saving the random access 
memory (RAM) 83 for storing temporarily the result of an operation of a read-only memory (ROM) 
82 and CPU81 which memorized beforehand CPU81 as arithmetic and program control, the 
predetermined control program, etc., and the data memorized beforehand. And the internal input 
circuit 85 where ECU80 contains an analog-to-digital converter to them, ****** 81, or 84, and the 
external output circuit 86 grade are connected by the bus 87. 

[0050] Said throttle sensor 74, a coolant temperature sensor 75, the rotational-speed sensor 76, the 
gas column distinction sensor 77, the cam angle-of-rotation sensor 78, and the oil-temperature sensor 
79 grade are connected to the external input circuit 85, respectively. On the other hand, oil control- 
valve 56a and [ each injector 16, an ignitor 22, and ] 56b are connected to the external output circuit 
86, respectively. 

[0051] And CPU81 reads detecting signals, such as each sensors 74-79 inputted through the external 
input circuit 85, and various sensors which are not illustrated, as an input value each time, and 
memorizes them in the predetermined area of RAM83. Moreover, CPU81 controls suitably oil 
control-valve 56a, 56b, etc., in order to perform fuel-oil-consumption control, ignition timing 
control, idle rotational-speed control, or valve timing control based on the input value read from each 
sensors 74-79 and the various sensors which are not illustrated. 

[0052] Moreover, in order to control valve timing etc. after turning off an ignition switch SW in 
addition to the above-mentioned configuration, the circuitry it was made to impress a power source 
to each circuit also after key switch off is adopted. 

[0053] That is, the external output circuit 86 is connected to the base terminal of Transistor TR. The 
emitter terminal of this transistor TR is connected to the input terminal of the power-source holding 
circuit 88, and the collector terminal is grounded. Other input terminals of the power-source holding 
circuit 88 are connected to the power circuit 89 which contains a dc-battery through Switch SW. 
Resistance Rl is connected with an ignition switch SW between the power-source holding circuits 
88, and the minus terminal of resistance Rl is grounded through resistance R2. Moreover, the output 
terminal of the power-source holding circuit 88 is connected to the power circuit 89. It connects with 
various mounted electrical circuits, and a power circuit 89 is stabilized and supplies power. And a 
power circuit 89 stops with a Low signal while operating with the High signal from the powerrsource 
holding circuit 88. 

[0054] Moreover, said power-source holding circuit 88 will output a High signal from an output 
terminal, if the ignition switch SW is turned on. Moreover, if the driving signal from the external 
output circuit 86 is outputted to said transistor TR, Transistor TR will operate and a High signal will 
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output from the output terminal of the power-source holding circuit 88. In addition, said power- 
source holding circuit 88 is realizable with the OR gate indicated in the 5th page left upper column 
of the 19th line of JP,60- 166705, A - the right upper column of the 12th line, and a relay. 
[0055] Next, the contents of processing concerning this invention are explained in the various 
contents of processing performed by ECU80 mentioned above. Drawing 3 is a flow chart which 
shows the control routine performed by ECU80 in order to make the closing motion timing of an 
intake valve 8 and the exhaust air bulb 9 change, when an ignition switch S W is turned off from the 
time of operation of an engine 1. Processing of this routine is performed when an ignition switch SW 
is turned off. 

[0056] First, it is judged at step 100 thru/or step 120 whether an engine operating range is suitable 
for the execution condition of this routine. At step 100, when the engine-coolant water temperature 
from which an ignition switch is detected for an idle switch by the coolant temperature sensor by ON 
and step 120 at OFF and step 1 10 is below a predetermined value, if at least at least one is applied 
while it is these three, it will progress to step 240. That is, if the judgment of No is performed at at 
least one step of step 100 thru/or step 120, it will progress to step 240 noting that it is not suitable for 
the execution condition of this control. The amount of spools of oil control-valve 56a and 56b for 
controlling the fuel oil consumption injected by the opening of a throttle valve 17 and the injector 16 
based on engine operational status, the ignition timing of an ignition plug 5, and the closing motion 
timing of a desired inhalation of air and exhaust air bulb etc. is controlled by step 240. Each control 
is carried out on the optimal map obtained by the operation or experiment based on the output value 
detected from the cooling water temperature of the engine detected by the coolant temperature sensor 
75, the engine speed detected by the rotational-speed sensor 76, the opening of the throttle valve 
detected by the throttle sensor 74, the air flow meter which is not illustrated, an A/F sensor, etc. in 
order to perform control according to operational status. 

[0057] On the other hand, if it is judged with it being Yes by all steps at step 100 thru/or step 120, it 
will progress to step 130 noting that the execution condition of this routine is fulfilled. At step 130, 
the closing motion timing of inhalation of air and the exhaust air bulb 8-9 is changed. An intake 
valve 8 is set to a tooth-lead-angle side, and the exhaust air bulb 9 is set to a lag side. If the open 
timing of the intake valve 8 in the time of starting or an idle is set to a tooth-lead-angle side rather 
than TDC as an intake valve 8 is shown in drawing 4 , when a piston 3 is pushed up, an intake valve 
8 will open, and a unburnt gas and combustion gas (EGR gas is called hereafter.) will be blown back 
by suction-port 6a. By blowing back the EGR gas after burning in suction-port 6a, the fuel adhering 
to suction-port 6a evaporates, and atomization is promoted. In consideration of such an event, the 
closing motion timing of an intake valve 8 that ****** of EGR gas is performed the optimal is set 
up. 

[0058] As for the exhaust air bulb 9, closed timing is set to a lag side rather than TDC. Since the 
exhaust air bulb 9 is opening the exhaust air bulb even when a piston 3 falls if the closed timing of 
the exhaust air bulb 9 in the time of starting or idle operational status is set to a tooth-lead-angle side 
from TDC as shown in drawing 5 , a part of EGR gas is blown back by the combustion chamber 4. 
Since the EGR gas blown back by the combustion chamber 4 reaches in suction-port 6a, the period 
an intake valve 8 and whose exhaust air bulb 9 are in an open condition (it is hereafter described as 
overlap.) at coincidence is required. 

[0059] As for an intake valve 8 and the exhaust air bulb 9, it is desirable that EGR gas is controlled 
to evaporate suitably the fuel adhering to suction-port 6a. In addition, EGR gas should just be 
controlled by the intake valve 8 and exhaust air bulb overlap to blow back in suction-port 6a being 
controlled. 

[0060] Thus, if the closing motion timing of intake valve 8 and the exhaust air bulb 9 is set up 
preferably, it will progress to step 140. The processing after step 140 has shown the control approach 
for every 720-degreeCA after ignition switch-off. 

[0061] At step 140, after an ignition switch is turned off first, it is judged whether it passed more 
than 720-degreeCA. If 720-degreeCA progress has not been carried out yet, processing of step 210 
thru/or step 230 is repeated. For example, when aimed at the engine of a 4-cylinder, while carrying 
out 720-degreeCA progress, it is carried out like a total of 4 times of explosion lines because each 
gas column carries out like an explosion line by a unit of 1 time. About a setup and ignition control 
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of an injection pulse which are performed at step 220 and step 230, a gas column is distinguished by 
the angle-of-rotation sensor 78, and it is set up like the explosion line of each gas column. 
[0062] First, at step 210, the opening of a throttle valve 17 is set as the same opening as the 
operational status in an idle. And at step 210, an injection pulse is set up so that an air-fuel ratio may 
become Lean 15, for example, an air-fiiel ratio, based on the inhalation air content determined by 
this throttle opening. The setting approach of an injection pulse may be set up based on a map so that 
an air- fuel ratio may be set to 15, and it may be set up by feedback control of air- fuel ratio by the 
A/F sensor which is not illustrated. It is in lessening fuel quantity adhering to inlet-pipe 6a as a 
reason for setting an air-fiiel ratio as Lean. If adhesion fuel quantity decreases, since the fuel which 
remains to inlet-pipe 6a after a halt will also decrease, it is reduced that direct HC etc. is discharged 
by atmospheric air at the time of next starting. Thus, fuel oil consumption is set up and it progresses 
to step 230. An ignition timing setup is performed at step 230. In the ignition control at this time, 
multiplex ignition is performed so that an injection fuel and internal EGR gas may bum completely. 
Thus, 720-degreeCA after ignition was turned off is controlled and ends this routine. 
[0063] Then, if it is judged with more than 720-degreeCA having passed after an ignition switch is 
turned off, it will progress to step 150. At step 150, after an ignition switch is turned off, it is judged 
whether it passed more than 1440-degreeCA. When it is below 1440-degreeCA, processing of step 
195 is performed at the time from 720-degreeCA to 1440-degreeCA. At step 195, after an ignition 
switch is turned off, the injection control of step 220 and the ignition control of step 230 which were 
performed to 720-degreeCA are ended, and it progresses to processing of step 200. A throttle valve 
1 7 is controlled by step 200 to a close by-pass bulb completely. The pressure in suction-port 6a can 
be decreased by making a throttle valve 1 7 into a close by-pass bulb completely, and the adhesion 
fuel which remained in the suction port can be evaporated. Since an evaporation fuel is purified by 
the three way component catalyst 19 in an active state even if it can also burn the evaporation fuel by 
reduced pressure and does not perform multiplex ignition by performing multiplex ignition also in 
the meantime, it can prevent that HC gas is exhausted by direct atmospheric air at the time of starting 
between the colds. Thus, this routine is ended after ending processing of step 200 as control between 
720-degreeCA - 1440-degreeCAs from ignition-off. 

[0064] On the other hand, if it has passed more than 1440-degreeCA since ignition-off and will be 
judged at step 150, it will progress to step 160 and it will be judged whether it passed more than 
2160-degreeCA. Here, if judged with it being below 2160-degreeCA, it will progress to step 170 and 
a throttle valve 17 will be controlled to full open. A throttle valve 17 is made full open and a three 
way component catalyst 19 is made to purify the residual fuel in suction-port 6a or an internal 
combustion engine 1 here by scavenging the evaporation fuel which remains to an internal 
combustion engine 1 by making the quantity of an inhalation air content increase, and the adhesion 
fuel adhering to suction-port 6a. Moreover, if judged with more than 2160-degreeCA having passed 
since ignition switch-off at step 160, processing of step 180 thru/or step 190 will be carried out. At 
step 180, a throttle valve 17 is changed into the location suitable for starting, by sending a Low 
signal to a power circuit 89 from ECU80 at step 190, a power source is turned off to the phase which 
was suitable for starting in the phase of the intake valve 8 set up at step 130, and the exhaust air bulb 
9, and this routine is ended to it. 

[0065] In addition, the open condition between 720-degreeCAs and a closed state may not be 
maintained, but it may be made to synchronize like the explosion line of each gas column about 
control of a throttle valve 17, and closing motion may be repeated. In case closing motion is 
repeated, it is good to set up the opening of a throttle valve 17 in consideration of inhalation-of-air 
pulsation, and to make it make inhalation-of-air pulsation control. 

[0066] The timing chart of this routine controlled as mentioned above is explained using (a) of 
drawing 6 thru/or (g). In addition, the dotted line in drawing is the conventional technique for 
comparing with this example. First, drawing 6 (a) shows the rotational speed of an engine 1. In the 
former, in order to stop an engine 1 after ignition off (it is hereafter described as the IG-OFF back.), 
rotational speed Ne is promptly set to 0, but in this example, in order that after IG-OFF may operate 
an engine 1 by the Lean combustion, rotational speed Ne is gently set to 0. 

[0067] First, it explains until it carries out 720-degreeCA progress after IG-OFF. Drawing 6 (b) As 
shown in - (c), the phase to the cam shaft of intake valve 8 and the exhaust air bulb 9 is changed. It 
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controls from TDC to a tooth-lead-angle side, and the open timing of the intake valve 8 after IG-OFF 
controls the closed timing of the exhaust air bulb 9 from TDC to a lag side. And an injection pulse is 
set up as shown in drawing 6 (d). With the conventional technique, in order that after IG-OFF may 
suspend an engine 1, fuel injection does not have a line crack, but in this example, the injection pulse 
after IG-OFF is set up smaller than the injection pulse of the usual idle operational status, in order to 
control an air- fuel ratio to Lean. Since it is held at the bulb opening of the usual idle operational 
status as control of the throttle valve 17 at this time is shown in drawing 6 (f), an inhalation air 
content remains as it is, and since fuel oil consumption is controlled small, an air- fuel ratio becomes 
Lean. Moreover, the unburnt gas in an engine 1 is burned completely, and it is made to discharge by 
considering an ignition method as multiplex ignition at coincidence. 

[0068] And 1440-degreeCA after IG-OFF makes throttle opening a close by-pass bulb completely 
like drawing 6 (f), makes the pressure in suction-port 6a decompress, as shown in drawing 6 (e), and 
is evaporating the adhesion fuel adhering to suction-port 6a. Thereby, as shown in drawing 6 (g), the 
sentiment in suction-port 6a is decreasing greatly as compared with the conventional technique. 
[0069] Then, 2160-degreeCA after IG-OFF makes throttle opening full open like drawing 6 (f). thus, 
HC adsorption catalyst and the three way component catalyst which increase the quantity of an 
inhalation air content by controlling a throttle valve 17, and the evaporation fuel which piles up in 
the fuel adhering to suction-port 6a and an engine 1 is made to scavenge, and are in an active state — 
occlusion — it is made to adsorb and/or purify As shown in drawing 6 (e), the pressure-of-induction- 
pipe force increases according to the opening of a throttle valve. Thus, by controlling, as shown in 
drawing 6 (g), the fuel sentiment in suction-port 6a can decrease greatly as compared with the 
conventional technique. 

[0070] this example - setting — an ignition signal detection means - step 1 10 of drawing 3 — a fuel- 
oil-consumption loss-in-quantity means is used as step 220 of drawing 3 , and a valve timing setting 
means uses considerable [ of the throttle control means ] to steps 170 and 210 of drawing 3 , and step 
200, respectively, and functions on step 130 of drawing 3 . 

[Translation done.] 
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* NOTICES * 

JPO and XNPJT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of this example. 

[Drawing 2] The block diagram showing the configuration of ECU of this example etc. 
[Drawing 3 ] The flow chart of Maine which shows control of this example. 

[Drawing 4] Drawing having shown the closing motion timing of the intake valve at the time of the 
usual starting and idle operation, and the closing motion timing of the intake valve of this example. 
[Drawing 5] Drawing having shown the closing motion timing of the exhaust air bulb at the time of 
the usual starting and idle operation, and the closing motion timing of the exhaust air bulb of this 
example. 

[Drawing 6] The timing chart at the time of carrying out this example. 
[Description of Notations] 

1 [ - A flueway, 8 / — An intake valve, 9 / - An exhaust air bulb, 25aand25b / - Inhalation of air 
and an exhaust air adjustable valve timing device, 56aand56b / — An oil control valve, 74 / ~ A 
throttle sensor, 75 / — A coolant temperature sensor, 76 / — A rotational-speed sensor, 78 / — An 
angle-of-rotation sensor, 79 / - An oil-temperature sensor, 80 / - ECU, 89 / - Power circuit. ] - The 
engine as an internal combustion engine, 4 — A combustion chamber, 6 — An inhalation-of-air path, 



[Translation done.] 
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its: b*Vj±X'f< y HC^as*«t#W*Ji5w 

[0 0 14] fc*s. »*JS4 75SM*«5t||t)5*W 

to, * 1 ©BrJBHWtt, f?>J;il4'7 2 0° CA<D<W>& 
flB T'S m & ft t> ft ^iJ3-fi , zti I- PS a <b © T- 14 

[0015] «s^*it*©ia:)£*jifeii. mtie-c 

5&,±.<D])->£ti&itlzMfflLXi>8i\,\ 
[0 0 16] »#« 6 .fciitf. »#«175M« 

[0 0 17] rixtcj;^ RA^ft**WS1-4.ri:^ 
^ 5 ^ y <b tt^-g-^-fr 5 1 1 T-RM«= fcft*1" S Jftft * 

[0 0 18] !S*il7 0|gBJlcJ;ixl4\ tt#Jg 4 75^8* 
^</U7*«|p^aii, D$ 1 ©mJfcffllBW&T-t-S £f& 2 

[0019] dtuc j: 9 , mi »BfJ&fflll»c»«3JSfft) 
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-?RA?gac*;5*«^U RaffrtWBE**^**^ r. 
t # T- # , RMf fcf*#-f fca JtSlii't" 

ot, RA3Sl5^fflifi-f 5ffi«*sffiiiSl-/J^ < 
(C^!7-/Ut t< 14* y7V>ffit#3g£-f -So *7-^ifi 

£££B?lcLfc<tt(4, RfttfrtE*&:*:fii::te«-rt 
10 SOT, lSJBcJ;9R^<^*E**£l3S£tt5r <!: 

[0 0 2 0] /its, *»*«l-§8*35«WSr#SttlSSC 

-en-en. *fi-ct l^iaicot lnujut, ± 

2 0° CA©f&*aS£^ 0 fc«L, ^T»^iSj(C*tLT 

[0021] »*9 8<o?BWt-J:iitf, f**JS7(cieic 
20 wrt«8«B8ffl«l»SHU-*iV^T. SS 2 ©gfJEJIUW^Ift 7 
t5t»3 Ogf^JWW^ n y h^^^y^m 1 ©3f3£JW 

[0022] rftfci!?, »ASftiH)liii**5it 

^T#5»T% j»«H^^^»R«ff^aei-5(+*j||(S*sfA» 
[0 0 2 3] **5. *»*3filcB8*3536M*#»1S5fe^ 

30 m<D%m^ft^^^tzit>, Sf3©3f£fflw«. 0jx.i4*7 

2 0° CAOffift«<, r<D«^-, #attjl^*t-f5# 
R5v^rtcDft«f^^e>^Lfc^*5t*(cifMi-5 
:i#t#5 0 tztzL, £X<D9xffiiz*il,X±.iit(D®m 

[0 0 2 4] ll^^gco^SJlCinif, IS*lg67!;3g|i 

/I'T'R^att, 3S2©Bfj£»ira, Rst^^y&vmiE 

40 [0 0 2 5] mfdi 1 ?, y Y/\"<fry'1fiffl\im\Z 
ft^^H, *&%mft<Dl£M-<&W.ZftX\^k%\z, * 
-,<-y • y y°M : £ffiJ£&&.±,z1-? ) Z}:X\ RlECfft-ft 

# l ^ffiifti- 5 r t # x a, 

[0 0 2 6] »#Jgl 0<O36EK«fc*Ui» W*«8JCfE 

^>v7t*tKm<ni&m\zmLtz{m\zwcfeirz, a 

[0 0 2 7] itvicj;'?, tettlCjgtfc&tBlcR^/U 
50 -e, ftlHl©*6»lc*ISc-t-5wtS:Kjti-5w4:*s-e# 
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So 

[0 0 2 8] lOSSWlcfcfttf. rtlll©! 

[0 0 2 9] r*u::j:0, »«*rti^»1-5*»*«r 
fS^-rsrt^T'tsw-e, ekiHi£iii*ro*6»rot#i^ 
hc^ «t t>*/* it &mtit s 

# '> 4 v -(o xmm $ n 5 h c # * & <©si- 5 c t a* 

T'#3. 20 
[0 0 3 0] tS#rRl 2©38WtwJ;nii. 1 IK: 

ft J; 9 ^4^*«sWlW*-C«***»«*«r5 tit 
[0 0 3 1] dftlcj; 9, ^y-;/->3 s/^s^- 

«r0>*m**tft £ 5 &v *mwto *«- «t 9 «s 
k#*s xv/ztz itmt-r sttigft* s&Rttc 

*LTV*4< Tt, K^t(*9l-^*tTV^E^ft^'> 
[0 0 3 2] »*rl 1 3<O^BJ|r J:tui, 11*5 l 2 

iOT^f hVL-ilfc PS R 5 Jg 4 © * T -.y 7° £ 
fix.5„ 40 

[0033] rtijc«t»>, -r y=-y*sa yxyffix.'o t> 

[0 0 3 4] W*3S1 4 036Wt«tixtf, 11*11 3IC 

a(E«*oB!*J:5/h*^ll!»cia:JEra*5(0^7 l yr 
£M§x.5. 50 
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[0 0 3 5] ZtUC<fc>9, *n ;/ Y>v#1r>T4 KA-Sfc 

0^**ffiii$-&5wt!4S-e#. *lH]WI^<Di6l(j<7?t # 
[C, HC R#*i«t0t/*fcttj*{ki-5«J«E 

5 m '> * i>© -e#tti $ jx s h c u * & i&m-t * z 

[0 0 3 6] !it#ifCl 5©«WlwJ:ntf, »*Sl4l: 

£%mZMto£-£Zz. ktfx-$z><nx\ 
[0037] 6<oxmz£tui. mxmi si; 

[0 0 3 8] 7k®l-m<Dl>hW)mz}o^X , 

[0 0 3 9] 

immmm) ut, iMLtc&mmiztonzftmmffl 
{kLtznmmi&miztertzmmw&m 1 -B6cs<5^ 

[0 0 4 0] Hi HZ©3UfiWtCt3»t5rt*8«|B©/<^ 

MJ: VftZftmmfflk Lt©iyv?yitl ^w#MfSi 
co->y y^2rt(cfc^T±T«i^(-R:fte ) ixfct'^ h 

v>?> 0 «S4 (cii^^7 y 5 i**ii-eiiRrt hit 

T^5. X> #E«i^4|Ctt, RftsK- h 6 a 

*ib\ w%m%7 (DTffiizmwtzftzfikmtt.. hsmjse 

1 9 KR&i* HC^ SrK**fcttK«-f 5 r t 
tetikmx'htiifi:< . «*.tfHCK»tt!jSE-etfiv»L, 

LT, PiiM^- h 6 a h 7 a |C{±, Bflfflffl 

8 &t>*#^vw^ 9 jjs-tn-fixKrt "bnr 
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vmmztiZo #*A->t7 k i o, 

14, RSCffl^W 5 >?7- V 1 2fttf»i(«^^ 5 
y-]) l 3#*ft-eftRtte>ft-Cv*5 D 55tc. 5 
V^y-yi2, 1 3 {i, 5 y^yuh 1 4%frL 

■So 

[0 0 4 1) $oT, i> v=V 1 CDil$sB#(C|i, 7 7> 
7°—]) 12, 13^U#*Av't7H0, 1 1 (C 10 

mfci&TjriMEjggijv h i o, ii ©ate 

K <fc 9 R^'VUT* 8 S-t/^M^/wy 9 Tli^BflSEift £ ft 
S. X. Cftb®«U<yi^8&0*ft/<yw:/9l4, ?y 

ffij£<Dfflffl?4 $yyT-iBib$ft5 0 x, £*5lBSro« 

h 6 a C0ifi{# j^WWfflW-l'Vv^^ 1 
6^-?rft-?ftRltP)ftT^5 0 
[0 0 4 2] R^uiSS 6 ©incite, ®^L&^7 7-fe 
/U-i^CO^ff iCS-^l>T««S<J(cMF^$iJW$ft5^ n 20 
y hyU/<yU7* 1 7/J5R»tlbftTV'>5 c> fit, -<O^D 

-(D^McoSf^iA^l:, EP*>KA^ftl:*sWffl5$ft5. 
£¥?»'ft£-ti:57t*©-y— v^yy l 8#tm<bftxv> 

h/^fiTAS:itljt5fcft©^n y hyHry-y- 7 4# 
iait^ft-CVSo i>v=yinii, -ero/ftJPyKcD 

fig (&£P*?fi) THW5r^(±Ji--5)t*»*S-fe>-^7 
5*SRJte>ftTl^5. 30 

[0 0 4 3] #AA7*7^5(CI4, tV* h y C a — * 
2 1 KT#E£ft7t/£Ajf^#M£ft5 0 T-f * h y 
fa-^ 2 1 [CI4, »»A'>t7 h 1 1 (CSi^$ft 

XVyWs^y h<Ol§l|5(c|S)$LTlE]i|E£ftS[l^L 
&V>n — *75Srtj&£ftTi/>5 0 1 
ICI4, -tOa — ^K)|h1|gA>?>3i>'v 5 > 1 wiatejig (1 
»Sfct)ro3:>v J >|HHE«) Ne£tftHJ-f5fci«><BlEHE 
iigiryf-7 6AS©9f+ttP>ft-CV^5. X, f^f^hy 
fa—* 2 1 tC(i, mC< n-^rolEltetCfpC'C^Vv 5 
vi©^7>'^ftSKSffl[|tGPS:3r£<i0W^"C«W1-5 40 
fcfeo^jSiWJ-fev-y-7 7*s»!jf+ite>ftT^5. :© 

H*gf?iJ-C'{±, ly-^V 1 (7>-ilO 4 ffW^MLX^ 7 v 
^v't7hi52|slfit5t(0i:LT > (Hlfcilg-t? 7 
6-CI4l/</UX^fc<9 3 0° CA(D%\&X'i> 7VVfafi> 
&tii£ft6„ X, ft«*lJ»J-b>^7 7X'&\;<JV*%tz 
•9 3 6 0° CA©»l^-C^yV^^^ttaSft4. 
[0 0 4 4] fiHfC, CKOHJSWwtS^T, RSlttl*^ 

s>^y-y i2ici4, Mn.'<fry'8<Dfflffl#'( *v>f 
to.z9L*Mn*nt'**'-794 5 vfmmi 5 a mm. 50 
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ie vmm?4 iyyy-v 1 3«;u4, tta«s©pi3E/< 

/>7^^i>»2 5 btfmrtbiXX^Z, 
[0 0 4 5] *4/W<>2 8,. Orj frT&Vy°2 914, * 

2 9/45^-^/W/nV2 8ro^-^/P?riR^±ff, i&^±tf £ 
ftfc^-Y/Kl^/UT'^yu^ 3 0^^LTttSS9 OlCjffc 
A£ft5„ jjftA£ftfc:t'f , yH4, ^^3>hn-yU^ 
^75 6a ICi IjRjMI©"^^^^ 5 >VMffi2 

fc. »S§9 Oli^ftUTfc^, sftA^ftfc^yl^KM 
fflSW^^/Uy^'f 5 >?mffi2 5 a tl^flUC, ^/U 
ayhD-/^75 6 birj; t) #^{W© pT3g/</P^ * 
-f 5 ^«« 2 5b £it£H»k il^«i]tcf^1-2> j; 5 ic 
flJP^ftSo 

[0 0 4 6] y ^ n— yU-AyU-y" 5 6 a • 5 6 b 

(4, tMlvy^-f KS:©fttBMEii#T-fc 9 , 
SflifficOT-'i-x-rtticJ; <Q xy°-/um$:®:J£-f 5 0 * 
^/l-3y|<D-/l'/</l/75 6a • 5 6 b (0^7°— /^^r 
t5t5:iT^'l/^7'^^ iy«2 5 a • 2 5 

5„ rro^-'fyu^y h n— 7U/n/U7*5 6 a • 5 6 b!4 N 

[0 0 4 7] Sfc, ^I^VUT*^^ 5 V^«MS2 5 a • 
2 5bl±, H^L/iV^-vS-fllx.. ^-vSriiftffl* 

9 4 5>^<S«2 5 a • 2 5 b ^it^ ■ &fi $-fr5«)5)c 

T-fo5 0 asiDtobfts^-vicoRraE^^ 

5 ^^1SSI(E|ig<bT, tJ6*J:9ftie)ft5^y*^a 

m7£irz>zkfrx~£z>t,(Dzm\,*xk&i<*L. rn.rn.mW) 

[0 0 4 8] Rfc • ill^Vu:/^ * y?mffl2 5 a • 
2 5b?ril^, £1ZCi.mfi&-& : btztt><D*4/i'=>yhu 
—i\>*>V7" 56a-56b(4ECU80 |C®^6<J|C^ 
^ftTJoU, T^/U^y h n— yU/^/uyS 6 a • 5 6 b 

[0 0 4 9] H2I4ECU 8 0©1Sj*S:^LT^5o H 
2lCLfc755oT, ECU 8 0 CDtSB&ffi/>Jc£ift0J-f 5„ E 
CU80I4, yY yu-fe yf- 7 4 , 7K?fi"fr yt75, 
Efe3ig-lry^7 6, MfSiWJ-feyy-7 7, TyAlalteft 
t^t7 8a • 7 8 b&t>*?fir&iry-y-7 9^-tft-t'ftg 
•jgc$ftT^5„ ECU 8 0f4Cftb #1r yf 7 4 7 
9^7i>f>rotH73ff-^(cS-5^T#'l'>-v ! i7^ 1 6, -Y 
m?22, SW-fyl'^ y h D-yU/NyUT'5 6 a • 
5 6 bSrai:KS6*J»-r5. ECU8 0fc»fc>5 
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jjiiiiLtwcpusi, mfenum-Jufy 

Sr^^EtiLfc^^ttSLIIffl^^y (ROM) 8 2, C 
PU8 10^®^m^^-B#fetS.-f5fc*W7>-^AT 
^-trxy^y (RAM) 8 3, : fftlE*$ftfc? f -*£ 

5fc46(D/<s/^T 5 '7 P R AM 8 4^£jf x.Tl/> 
5„ fLT, ECU8 Oti-£;JXib^<8W8 175^8 4 

SS8 5 <t , *ttffirt®tt8 6$i$v<*8 7KJ;!J8&«E 

[0 0 5 0] ^g|iA^(H]K8 5 (C{±. Mffi^n 3/ h/Hr 
Vt74, Tkifiir yf75, @lKigg-tr yf76, Aft 

8 6»rii, #-{^1^16, ■< V-tJ* 2 2&U ! ;t 
'f^ay hn-;w^5 6 a • 5 6 b ttZtlZfrfflm. 

[0 0 5 1] -eit, CPU81 ii^-SRA/jESS 8 5 & 
:frLTA7J$ft-5&-feyf-7 4~7 9^T>*EI^L^V># 
a-feyf-^O^ttHf^-^^(Oll#^(cA^fi<l: l-c«*& 
^RAM8 3<Dffifex.V TtCfS1frf5 0 X, CPU8 1 

i*&±y-y-7 4~7 9&ot0^LJte^«-»-fe^*>e>K 

* 2 2&l>*;f-lVU=i>- h n— 5 6a • 56b§ 
[0 0 5 2] X, ±IHtOlSj*(liPx.T-r y=y>3 

[0 0 5 3] i-t£t>h> 9Vntiit)\B}i&8 6(4 l-7V^ 
T R ©3: 5 3, ^flS^attffft^se 8 8 OA^JS^ Kft 
8 S^fiiwA/'jiffiT-liT.^ yfSW^LT^j/fiJ £ 

-(^swi wsftttiaK 8 8 m \z lijgfet r i $ 
n-c^a. mm^m^s 8(oi±}^js^{±i:^|5]?s 

8 9fC^^nt^5 0 ttj|g[Hl8S8 9l±*«c<D#tttt^ 
lBlB£«flK£*U mt)$:$;7£LXm&-fZo ZLX. « 
MhIS8 8 9 MtWRdRKrElK 8 8HOHi g hm»lcJ: 
Oift^-fSttttc:. Low«-l§-KJ:0fW:1-5J:5K 

[0 0 5 4] X, St[IE«j!gl*^lHl!S 8 8 \%4 7*- y > a 
s^SW^y^ixT^S itU^S!f^5)H i g 

* * T R ICS* LT^-gRtU^lHliJS 8 6 *>P>OJB»(g ##ttl 
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?S8 SWHtfjJH^feH i g hfc3-#W2»-f 5 J: 
oT^5. SW5«jH«fifHia8 8li«fWII86 0- 

1 6 6 7 0 5 5 K£±fflIS 1 9 fr~3&±«13S 1 

2ffirE«$tifcoRy- k Rnv u-^x'om^ 

[0 0 5 5] 2fctC, mmttcECU 8 0iZ£«)mfi&tl 
10 St^^9©§BK^>r 5v^Sr|E5E$-fr4fc«)t. EC 

u 8 oizxvmft&ti&fflW^-^y&iF-i-ya- 1 ?* 
[0 0 5 6] &f\ ^vc/vcoate®^*^— f-y© 

*ff^f4 : l-ii-tS^^^T5'7 P l 0 0 7531*7 7 7*1 2 

o-ewtsits,, ^7^/1 0 o-ejiT-r K/u*-f 

^:*7, Xf y7"l 1 0T-J4-1' ^=5">3^ 

^77^1 2 OT-iiTKra-fe^f-lcJ; >9 ^IttJ 
y ^y&^fcffi^BlrSflWT-C-fo 5i§3\ rtub 3o 
20 ©H'M< £k-oT'i^TI4£tl(f7.X5'7°2 4 0 
^iltfo -f&frtK X777 , 100Mxf^^'120 
1 t> — *DXTy7*XNo(DWfetfnt>ixZ> 

t. *mm<Dnntkmzmzfa*t 1x^77/2 4 0 

^iSt? 0 xf 77*2 4 otiiiyv f /'©igDtii;Sd 
^txoy 7 ©PS, •I'yyi^ 1 6(C 

4 9 «W $ ii zmmtlit* , A At" 7 7* 5 <7>,£A i«$ , 

h n— /U/</U7'5 6 a • 5 6 b(OX.7°— 

>-CD#£fl7kffi-^\ [ElteiiS-fevy-7 6ICJ; 9^tB$tl5 
iy v^IhMEjI^ xa.y h/Hry-^7 4jc«t9^l±l$ 
nS^oyhM^MI, 1^L/j:^i77d^- 
^, A/F-t^^«*>P>«ittl$ii5tb*itlcS<5v»T» 
* . >b U < tt ft t' (C «t 9 ft bft h ft 3§/<C y -f\Z X 

[0 0 5 7] 7.t-^7°1 0 0 711^7 3/7*1 2 0 

iCT, i-COXfs'/fY e s 
*/p-f-vroHtT^ftSr^fcLT^5i L T x 7 7° 1 
40 3 0-^iS^o ^7^13 0m ^^-#^<^7*8 

«lcH3t*n. #^</^9iiilAfl|icia:SSii5. ft 
^^nst, fx hy3#jf L±tf e.n5i #tcftM^< 

/U7*8^0fl< rtlCftl?, **»7/^^^^7. («T, 
EGR^iit. ) h 6 aK!!fctg$ft 

6,, ftf(^- h 6 a rt(C^$H&CDEGR#X#?fctM£ 
nSliCiot, ftM^- h 6 a |Cf*#LTl^5JK» 
50 tJS^L, mit&i&M&inZ. z\(D£oftm%:$:%feL 
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T, irgtc E G R #*©?fcig L^nt'tlb'&n.^^y 8 
[0 0 5 8] #ft/<A>^9{2. ^^5V^TDC<t 

»{;:, 9 ir^|R|B#jcM^ffi 10 

(WT, t-^-7yytEt. ) XhhmfM^mx 

[0 0 5 9] ®^/<^y 8 , m^<^-f 9 *1C E G R 11 
9 EGR#;*75^Mtf- h 6 a rt(CP*:#M£*l 

5 4 o\zW\^i^i\\i%\\ 

[0 0 6 0] :©<t9l:LT, L<»H^/^8 • 
m%'<^-7 V <D?m? 4 ^>sffrW££1xZ>t*v-v-? 20 
14 0^iltr„ *Tyy°\ 4 0 ^|!$<£>&1ITI4, -f:?'- 
r>3>^ -y^T^fgiT) 7 2 0° CAS»$lJfP*!*/l 5 
LTfc5„ 

[0 0 6 1] xf-y/H 0TI4, S-f-f^- y-^g V 
yf-fcj-yZixXfrb 7 2 0° CA«_kSi® Lfc7)» 
Sri^flJJE^ftSo *fc'7 2 0° C AmMLX^t£l1tl 
I4\ ^=fyf2 1 07!)M^r y7°2 3 OOM^iO il 
(JUtf, 4»H(Oxyv>y^ti: Lfc#£(4, 7 
2 o° c A&miri>mz^ix^ti(o%.m t ' 1 0^o^|g 

'im*ftoz.tx&t\4®(D®mmmiioixz>» *t 30 

•y7"2 2 0, Xf yy°2 3 0 X'u^^Wi^^^nWi 
[0 0 6 2] ST, *x;/7°2 1 0T(4*n •;/ h/W^U 

:/i 7©g8g^T-i' v/isx°<vm&wntfflM<z>mmzm 

•fc-f&o Lt, ^y-y~f2 1 0TI4, :©xd 7 F^ 
H«(c4 9ft££ft6»2*A£Mi;f-S^VT£i£lt# >J 
- ^Jx.(±"^lt 1 5 t #5 4 5 (cpIW^^^ 

3l;:-7;y;/tcS^>T6S£$ixTtJ^U H^Lft^ 

<o®j££tixt>&i<\ 2g«Jt*y-vicjK^i-5a*t 

9 £t££U *y-y?2 3 O^iltf, 

5/^2 3 0TI4, ,6*B#$ig£;4 s fir;bix-5„ 

&A$ijtST(4, PfWBf^J:t>*rtaEGR^^^^I^ 50 
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miM-fZ> 4 o\c£m&Wfft>tiZ>, z.<n±?icLX4 
7=-->^3>friry£ixtz'&<D7 2 o° CA(4ft;iJ$i£ 

[0 0 6 3] ->a y?-1fijty£ 

tlT*»f> 7 2 0° CAy±^gi§L.yti:*lJ^$n5i^ 
rs/^l 5 0— iStfo ^7^1 5 Ot'll 4 
3^*4 •y*?-tf*y£tlXfrbl 4 40° CAW±ij£ii 
Lfc75>S^*iJS$tv2)„ 1 4 4 0° CAWTTfcSi 
#14, BP*>, 7 2 0° CA^5> 1 4 4 0° CASt'Wi 
#(4, xf7 7 , 19 5©feMItTt5„ Xr^/19 
5T-I4, 4 y*~-y>ay?.J y?-fc*y£tlXfrb7 2 
0° CA*fffj3)llT^fc^yy2 2 0©*WfflH9t 
Xy-yy°2 3 0©MHi^7L, Xf^2 0 0W 
^g^iffr,, ^777*2 0 0TI4, 7.u y Yjv^^y- \ 
7 Z±mzW$1-Z>c *u -y h/w<juy l 7 Sr^fe-r 

h6 a rtojE* 
h lea o fc^#EI4Srllg r. Offl 

h%-&&'X*ftj^tx\ ws.\zs:z>mft®mhmm.z 

WliiSH4«ti^fci=3cttlKl 9iCTrfKfc£ft3<OT, 
^IRJttlblBXw HCifx d t Zffi 

yfrb 7 2 0° CA~ 1 4 4 0° C APflCD^Jfflli: LT^ 

•So 

[0 0 6 4] ^^=y>3yt7A>f5l 4 40° 

CAW±SiSLT^5<b^7 L 5'7'l 5 0\zxm&£h% 
t, ^X-y7°l 6 Oirit^., 2 16 0° CA^±Si®L 
fc^S^W^^ixSo 2 16 0° C AtATT" 

bZbWfcZtiZb, *=r-;y*\ 7 otcii^, h 

ftmmm 1 ic«ei-53K*«s^, h e a 

«LTV^f+»«S<BfjS:J*,a-f 5wfCR«#- h 6 a^ 

5 0 *7-yy°l 6 OCt^^yv/a j/f 

t7*>f>2 160° CA^±^SilLT^5t^$jX 
5i, 8 onW.XTyy'l 9 0©*aS^^ffi 

t5, Xfy/l 8 OT'14, *T-yy°l 3 OICT^L 

ML, Xfy/l 9 OUT, ECU 8 O^f? ttSSdlSS 8 
9l:Low(|^i5;tt\ tl^t7LT*^-f 
V^iSilT-r6o 

[0065] xp 7 h/u/<yuy 1 7 <Dm\mzm L 

T(4, 7 2 0° CAlfflBBttftl&t/BB^ftSSrWfttl-SO-C 
fc&^. BBKS:»t>ig1-|Bi«, SSajRIftSr^MKLT^D 
6 4 5lc-t-5i^V^o 



(9) 

15 

[0066] ±&<D£i>\cLXMW£tiZ*'i'-?-y<n 
94 %v9°f-*t- h£06© (a) TM (g) Srffl^r 

©ft3fc&flfT*fc5 0 *-?\ El 6 (a) \(DM 

(SIT, i G-OFF^i fE't'o ) £f#ih 
JS^lT-ii i g-of Fftt y-*i6mzx^> f J> 1 £ 

ate-r-5fc»ig^MC[pIteMSN e # 0 Kfc*. 

[0 0 6 7] £f\ IG-OFF|A>f)7 2 0 0 CAS 10 
i§-fZl£X'<DmW&-fZ>a 16 (b) • (c) (r^-fj; 

V^liTDC «fc tfit^filJ^, Wn.'</l'79(Dffl?'( 5 > 
^liTDCi t)il^«-tSlJ^-r5 0 -t Lt, 06 
(d) fc*rJ: 5 fc**iv</u;* ft*ft«T' 
l±. I G-O F Flliiy^ 1 Sr^lLT SfcfcKS^ 
»WtttT*>*l4V^*. *HaWT'l±, IG-OFF«© 

Z<Dh% O^cy h/l^/Uz/l 7©$OTli > 1216 (f) 

lc^A*^Sr#fi^t1-5w tX\ ^>-y> 1 ft©* 

[0 0 6 8] t Lt, IG-OFF|1440° CAS 
t-ti, 116 (f) (DXHcxay Y-/i<fflmi£fflicLX 
RS5#- h 6 art©EM16 (e) t*i-J;5lwtWE 

h 6 a fc{*#LT^5f+**»S:fc*3 30 
■fr-C^S. dixfcJ:*), 06 (g) fc*1-J;3l;:, KM 

[0 0 6 9] -tOgL I G-OFFI2 1 6 0° CAS 
T-li, 06 (f) ©J; olcxu y h/m%££ffl\ci- 



[04] 
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RASaa&itftU h 6 a (CfT)-<fi-5E^& 

*fcJi^$-S4 D 0 6 (e) (OtWJ: ^R^ffiE^ 
©«t 5lc:ftiJ»i-Sri:-e, 0 6 (g) |c^-TJ;5t-Bi^ 

[0 0 7 0] **JS^iJlCfcV>T, ^- y > a >"« #8 
tb^l40 3O^7 L s'7'l 1 0lC N 5 y^fg; 

Iil3©^ry7'2 2 0IC, *u -y h/MM»#«l*Bl3 
(r>7.=fyf\ 7 0, 2 10, s/7*2 0 0IC, *ft-?f 

[0ffi©f8WftiftW] 

[0 1] #jy£#l©»«/&0, 

[0 2] *lllifiajOECU^»«^Sr^-r^ny^0 o 

[0 3] *%Wftn'm\® i k^*'<v<n?u-i-^- 

h 0 

[04] affro*&«iNF-^T-Y KA'StenfroRjen/u:/© 

[0 5] a#©*MBH$^7'f hVHltei»©#*/</i'7'© 
^i^^L/c0 o 

[0 6] ******* Lfc»&©^^ 5 v^-r- 

ho 

l'-MliLTWxy^y, 4-««6£» 6-RM 
aK, 7 •■•#««». 8-Rf^i^ 9 -flM*'^ 
7, 25a ■ 25 b-R^t -#^^</^?-r 
liffi, 5 6 a • 5 6 b ■••W/l-ay h n— /UA/l^;/, 7 
7 5-Mtyf, 7 6-Hlte 

&8t±yV. 7 s-EHEa-feyiK 7 9— 
80-ECU. 8 9-ffJRtolB. 
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[Ell] [06] 




im\2] 



79 H *a-trv* 



ocv 



16 ^ 
22-^[ 



J 









p 


RAM 






p 


RAM 






p 


RON 




r 


1— K 
| — V 
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[03] 




«flA^^ilft(BTDC20 # CA) 
»Sl^A.^3iA(ATDC20'CA) 




ua2 



40 



210 



2 



1^ 200 



1 



-180 



1 j6**uiCEig" 



d 



D 



(51) Int. CI. 

F0 2D 41/04 

43/00 



3 2 0 
3 3 0 
3 0 1 



45/00 3 1 4 

F 0 2 P 3/00 



F I 

F 0 2 D 41/04 
43/00 



45/00 
F 0 2 P 3/00 



3 2 0 

3 3 OH 

3 0 1 Z 

3 0 1 A 

3 0 1 H 

3 1 4G 
A 



(12) 
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f 



3G019 


AB04 


ABO 5 


AC03 


AC10 


BB05 




DA07 


GA01 


GA02 


GA05 


GA09 




GA10 


GA11 








3G065 


AA04 


CAOO 


CA12 


DA04 


DA15 




EA06 


FA03 


GAOO 


GA09 


GA10 




GA41 


HA21 


HA22 


KA02 




3G084 


BA05 


BA13 


BA23 


CA03 


CA07 




DA10 


EA07 


EC02 


EC03 


FAOO 




FA10 


FA20 


FA33 


FA36 


FA38 




FA39 










3G092 


AA01 


AA05 


AA11 


AA17 


AB02 




BA01 


BA04 


BA08 


BA10 


BB01 




CB04 


DA01 


DA02 


DA07 


DA12 




DC03 


DF06 


DG05 


DG09 


EA01 




EA02 


EA03 


EA04 


EA07 


EA17 




FA18 


GA04 


GA10 


HA01X 



HA06X HA06Z HA09X HA13X 
HA13Z HE01Z HE03Z HE04Z 
HE05Z HE08Z HF19Z 
3G301 HA13 HA19 JA12 JA26 KA07 
KA28 LA03 LA07 LC01 MA11 
NE01 NE06 NE11 NE12 NE15 
NE23 PA11Z PE01Z PE03Z 
PE04Z PE05Z PE08Z PE10Z 
PF16Z 



